Conformational changes in the cytoplasmic domain of human anion exchanger 1 revealed by luminescence resonance energy transfer.
The cytoplasmic domain of the human erythrocyte anion exchanger 1 (cdAE1) serves as a center of organization for the red blood cell cytoskeleton as well as several metabolic enzymes and hemoglobin. The protein is known to undergo a reversible pH-dependent conformational change characterized by a 2-fold change in the intrinsic fluorescence and an 11 A change in the Stokes radius. While the exact changes in the molecular structure are unknown, on the basis of the crystal structure of the protein at pH 4.8 and site-directed mutagenesis studies, Zhou and Low (19) have proposed that the peripheral protein binding (PPB) domain of cdAE1 moves away from the dimerization domain in response to increasing alkalinity. To test this hypothesis, we have applied luminescence resonance energy transfer (LRET) to measure the intermonomer distance between donor and acceptor probes at the Cys201 site (located in the PPB domain) within the cdAE1 dimer. This distance was found to increase as the pH is increased from 5 to 10, in recombinant forms of both the wild type and a mutant (C317S) of cdAE1. Furthermore, LRET measurements in red blood cell inside-out vesicles indicate that when cdAE1 is linked to the membrane, the intermonomer distance is larger at pH 5, compared to that of the purified cdAE1 segments, and exhibits a different pH-dependent behavior. An increase in the distance was also observed on binding of a metabolic enzyme, glyceraldehyde-3-phosphate dehydrogenase, to cdAE1. These data provide the first demonstration of a defined change in the molecular structure of cdAE1, and also indicate that the structure under physiological conditions is different from the crystal structure determined at low pH.